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imm^] mmm 

^ t ^mw^t-r^hm^^ i -^^h 4 tx-(D\.^-rM^i,ztm<o^mi^m^mm:o 

m^mu^mimmm^zLfzzt^mmt-t^immi^^^ e tx<D\^^-rti7i-i>z 
. imMms] mu^mi^wm^^s mu^i(Dm<DKnm(Dm2<Dmiz^m 

mu^mi^mm<omm^mmmm±:^^hm%i$kmm^(Dm$^^mmmm^±iz 
m^mmzMm ^ tifzmm<^^m^mm ^mx.fz 
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m(r>Knm<Dm 2 (nm^z^mnmmi^L. mum 2 <7)m^ Hufe¥ffl'ft:fiitiHn3 

m^mi 2] ^mm^^^-r^^^^i^mut^ 

mmm^fifzmmcDmmmmiz, mmmmm^mx.fzzt ^^t-t^htmm 
^^mmzf^]^^itfzmm<^^m^mmimx.fz 
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itmmi 7] mu^mi^mi^:^^ ^itmi-. ^itmi-. ^^-)\^m^. r 

[0 0 0 1] 
[0 0 0 2] 

1112 5 fi^ ta&*<^)LED7''; > h^ y K<7)-^^mB&6tltc^i-3^milIT-*'9^ 
1112 6 (i. IEI2 50L E D7°'; > h^y Kl^lix.^ ^ i ^ ^ L E D T 1/ ^ 
■y 'e?i|^^-t^®12|-e3b'6o EI^^n/cL ED-7°i; > h^ y K9 0 0 ^ 
^9 0 l±Km^^flfzLEDTU^ ^y^d 0 2 <7)m;gi/N- y K9 0 3 

9 0 1 ±izmK.hnfzmW}i c^y^d o 4<;om^^>°y K9 o 5 t^^i-'yv^^ > 

10 0 0 3] 
[0 0 0 4] 

1 ] 

wm^i 0-0 6 3 8 0 i^^^^^m. m3:^^hm6tx\ ms. ^mo 021) 

[0 0 0 5] 
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^-v: 4/ 



L^^L^^^h. 0 2 5 25.t>'Ill2 6 (C^i^tLfcLEOyj > K9 0 0-e{± 

> LEDTV^^yT'Q 0 2 <hlEi!iI C^y 7^9 0 4 <h ^ > >i>'y^-Y9 
0 6 m:oT^i^LTv^7t<7)t:\ L E DT W-T ^-y^'g 0 2 tm.W}l C^y^d 
0 4<D^n^^ni,Z^^ Vm(0±^^j: (^Jx.{f. 100//mX100/^m) 

mm^^y V9 0 3Rrf9 0 5 ^t^if:h']l''W-^^^-^tio ^<r>fzib. LEDTV^^ 
y 7° 9 0 2 S.t/|Et!j I C -7 7° 9 0 4 <7)®^^/h;^ < 1"^ ^ ^ 19 . -e 

[0 0 0 6] 

/iLEDyj ^ h^y K9 0 0T'(i. L 7 -V ^i^' > K<^#^t ^m^-t 
^fzibK^ LEDTV-r^-y/9 0 2 0ll^{±J^iiI C^y :7°9 0 4c7)l^^ (^J 
X.{J\ 250;«m~300//m) t l^@Jgm-^'£^S:6^*o t^o iKDfztb. LE 
> 7 K9 0 0 tCi3V^T(i. LEDTl/-r^y 7°9 0 2 <Ot>tfl- 

guM-r-i) ^ t :^mmx-^'^ tzo 

[0 0 0 71 
[0 0 0 8] 

<Dx^y). ^<D^t^t-r^t:L^{t. A^mifBLm^^ :^ Y m^WL^mh :i ti)^ 

[0 0 0 9] 

[HM ^ ^-r -6 7t a6 
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[0 0 10] 

^ o 

[0 0 11] 

WLt^ wm^mw&Wii.Kih^H^'^hnfz^mwmmt-^^L^ mt^^mw-nm. 
i)K m%z^mwmi-i)^Mm.^ixfzm(r)W> i o®^Mie^*#*MJi; l/cc <h ^ 

[0 0 12] 

t?^*). El4{i. Els 4-S 4llT'^^®^i|eEB&e^l3^i-aifMllIT'^^o 
[0 0 13] 

mi 75^1^13 4 i T^tc^^tt;!) J: ^ tc, mi(DmmfmK'9t.^LEDymW}i c 

y 7° 1 0 0 *«EIj^ 1 0 2 V 3 > (Si 

) *^i 0 1 i:. z<7)s i mm.1 0 1 <7)mmllZM^^i^fz^m^tm^l os 
Mx.Tv^^o ^m^itmnci 0 sfi. s i^^i o i(Dmm±izmmm (mT^-^-r 

) ^fML. ^O^MMT&^^ffM^tL/^M^TO'fb^JOiS (^J^{S\ CMP (Chemic 
al Mechanical Polishing) L;t:^it-e^)^o ^ 1 <7)||M?^St:::fov^-C, 

¥ffl<kii^ 1 0 3 ti. Si I 0 1 (Dmmm^ i o 2±\,zfm^tix\^^^^^. 
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s 0 i±<Dmmm^i o 2izmi^-t^mmKmmLxi>x\^>o 

[0 0 14] 

») I cm^^ yy°i 0 0 (i. ^ia^bfiit 1 0 3 ±Kf^^^nfz^mtm 104^ 

Mx.Tv^^o ¥±i<bMl 0 4{i. ^ 1 0 5 i:. l O 5<Dmm 

mmzfm^tifzmm^mmi 0 et^m-r^o w^mitmi 0 4<7)^®{±. ^je 
^t^m mx.ii\ CMP mm) ^t^rv^^o 

[0 0 15] 

oo(i, LEDios^-^^. ^m^tmi 0 4±izM^Hifhfifz 

V^Kfz) V- h^:*i(7)i}iig#:it: ^^v^;V-7 ^ 1 1 0 (J^JIT TLEDj^i^" 
•7'f;UAj .hH^o ) *#;iTv^^o 'fcis. WftM 1 0 4 *#;tTtc. LED 
kf 7 ;v A 1 1 0 S i 10 1 <7)¥ffi^bMit 10 3 O^BUfi^lili y) #lt 

[0 0 16] 

LEDa^e7^;VA 1 1 Oiiti. mm^OLED {^IHM) I 2 Oij^f^^^fiX 
^^ho «^<7)LED1 2 Oti. ^t: ^^-Cl^JtcgS^iJ$;tLTVi>5,o TtfiL. ^SS: 
OLED 1 2 0<7)Be^J{±^lf •y^tzPS^^tL'&v^o tfz^ 1tifi:<7) L E D 1 2 0 O 
^ijm^ 1 ?iJi;Pfi^$tL-f\ Mx.{S\ mi5cOLED 1 2 OOgS^iJ^. Se^ij^f6]HE 
^-r'5>;^lB]tcmiiJ6tJt::-rtb LT ^ iv^o L E D t: "7 1 1 0 tcf^^ 

^ti^LED 1 2 Oc7)m(±llI^<7)^i5:tcK^^tL:5rv^o S/c. S 3 ll:^:^ J: 
dir. LEDJ:-e7^;UA 1 1 0{±. LED 1 2 0 (r>^itmM<0^^'^ 2 «t •} ^IS 
v^ipiWi ^f#Oo 1^flx.{i\ L ED 1 2 0<^l§^|Sit<7)iIiiW2 ^ 2 0 // mi: L. L 
ED-3^k:-7 ^ ;VA 1 1 OtDipiWi ^50;umtL. LED12 0 0|§^tI^<7)M 
lit3-etL-r;}Xl b fxm(D^^^Wfz^X\^^^o L E D J^tf "7 ;WA 1 1 0 <7)i|isW 
1 (i. M^/N'-;' K=S:^-r'i>t^&5^<7)LEDy; > h^-y K<7)^;^<?)iliS 4 0 

0//m^Jt) J: J) ^^-g-tc/h^v^itii-e^^o fzfzL. L E D-x 117 A 1 1 0 

[0 0 17] 
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tT&^'M^Lv^o LEDJ^kf-7>f 1 1 0<^J5^{±, LEDO^^L/z#14 

^^mMir;bfzibl>Zit, LED:r.\£y ^ jl^A 1 1 0<7)l¥$^, |tJ 1 0 mJ^Tt^ 
¥iB'fbi-^^<^:^m=^p-r^-<htCctoT. LEDj:-br'7^;l/A 1 1 0<7)l¥^:^ 
[0 0 18] 

s i ^« 1 0 1 {±. mmm^ i o 2 m^i^ 19 :M7t^y v y s i m^x-^ 

ho S i^^l 0 \<D%mm^ \ 0 2ti{i, LED-i.li-7^ 1 1 OtcfM^ 

tL/z^imo L E D 1 2 O^W.Wi^^hfzib(DmMi<^W.mi Ci)^^tKho tzfzL 

. ^aiij^ 1 0 2 ^i5:<7)ra I c(Dmz.. L E D 1 2 0 (D^Mmmz^m 
K^m^fihm^i>^tf\-ho s \ 0 ic7)j¥$(i, -^jAtf. m^o 0 fxm 

(iii^-e-f) ^fmL. w-^it^m (^jx.{s\ CMPMS) ^M^tL/cfi 

[0 0 19] 

TO'fLMl 0 4(±. LEB:^\iy ^ )VA \ 1 0 <75|§7feS|5 1 2 0 t!)^'^* tL-?>^ 
^<7)fMtcff^fiSt^tL/i^^o^ iJ';!^® 1 0 5 ^ ^;i/® 1 0 ^■h^f^^^'^ix-tzm. 

m.<Dnm.mmz^ ^ )vm i o 5 tn\:^w-'^x'^^ik^fLfzmmmmm:i o&t^^ 
'fbM 1 0 4 c7)«:Ji^itK{i. s i mm. 1 0 1 (OTO'fbiiit 1 0 3 (om^'^un. 
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[0 0 2 0] 

115 (a) RZ/ (b) li. W-mtmi 0 4<7)f^fig;yn-feX=&«lil&6«jlc^i-»f® 
H-e^^o ^ffl'fbmi 0 4<7)ff^^lcp^Lr{i. ms (a) ti^^tL^ J: 9 S 

i mm. 1 0 1 co^S'fkfiit 1 0 3 ge^® 10 5a. mmmmm i o e a . 
j< ^ )i^m 1 0 5 h^mizw,mir^o -^t^, 115 (b) dz^^^^x^iz^ mmm 
^Mi 0 6 aRv^^)i^m 1 0 5 h iz^mmm m^i£. cup^m) ^ml 
. :^^)i'mi 0 sRi/mrMmmi 0 6<Dmm^^mt-r^o :i<7)x o^zlx. 
^mmit 1 0 3 ±K^mm 1 0 4 ^6^^^^^ $ n^o /^y:: l. ¥ffl<bM 1040 

a(i. m^m^m^mm<7)mmjm. s i 02> sin. .-j^-'m ^ k^t- 

tL^o '^is. ^ 1 0 5 (i. ^mm\-<Dmmmm m^if. ^i-'v v >; 3 > 

[002 1 ) 

llI2 3?.(iEI4 IC^^na i ^ tc. L E Da:-h°7 ^ 1 1 0 fi. LED 
1 2 OT&^^f^fiK^tt/jffiiJ^T)^ 1 (7)M 1 1 0 a ^<DKMm(D^MmUm (IH^-t^ 
■f) *lix.7tfijo^2c7)Mi 1 0 b i:^;tLTv^^o mi <7)mmmmiz}o\,^xit 
. L EDJ^t:^ 1 1 0;{>^ '?-<7)|| 1 <7)M i i o a=^¥S'fk^^l 0 31»JH 
LTv^^o 111 2 l^Zjfk^fL^ Xo^Z, L E DJ^-tT^ 1 1 0 (i, ^M^<7)hE D 

1 2 0 (O^ix^'tii)^^ Mi5:<7)^ 10 5 <D^ti^^fi(D±{zM^^ ^ X o iziiLm 
^i^^^iX. ^m^mi 0 4tC^«^ttTV^>&o 
[0 0 2 2] 

^tc. LED/IERjI C^-^f^ y^'l 0 060|ffM1«it^lF^B^-r^o 1114 U^^^ 
tL^j:9l3, LED/J^iftl cm^^-;'7'l 0 Oti. Si^^lOli:. Si* 

^10 1 (D^mm^i 0 2±nff^^^n7t¥ii^b^it 1 o 3 ^<7)ipjtH>fb^jt 

1 0 3±izmx.htifzW-i&itmi 0 4 t> LED 1 2 OflJ<^^ 1 Offi 1 1 0 a^ 

^JB'fbpUt 1 0 3 HJJH Lfc L E D t: -7 A 1 1 0 t , 1 1 6 i: ^ 
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[0 0 2 3] 

Asiill4 (O^z^l) nMA 1 yGa i-yAs^l 1 3 (O^y^ 
1) nMA 1 X G a 1 _x A 1 1 2 (O^x^l) nMGaAsS 
1 1 1 t^rmm^^fzmm^W^o ttz. uMAI yOai-yAs^l 13R 
■C/nmA 1 zGa A sill 1 4 iZitZ niftWcmmi 1 5mm^fix\^^^ 

0 ^mmmm i i ei±^ nmc a a s® i i i±iizM^^tix\^^:ho 

[0 0 2 4] 

nMGa As^l 1 KDm^lt. 0 nm ( = ^0. 0 1 m) X^*), n 
MA 1 X G a 1 -X A 1 1 20/?^(i, l^jO. SjumX^^. nMAlyG 
a 1 _ y A s« 1 1 3 0l?^(i, /.m-e^t). nMAlzGai-zAsS 

1 1 4C0i¥$(i. mo. 5iumX$>y), nMGaAs^l 1 5(7)J?^(i. 11] 1 0 
nm (=^0. 0 1 ;um) T$)^o C:<7)^i^t~(±, LED^}dy ^ )UA I I 0 <D 

o tfz. LEDJ:.ey ^ )UJ. 1 1 0«O#fl.t LT. (AlxGai-x) yin 
1-yP O^x^l ^.oO^y^lT-a^^o ) . GaN. A 1 GaN 

> I nG aNm<Dm<Dum-^m^^xi> X\^^o 

[0 0 2 5] 

S/::. ±IS#«(7)A 1 a^ii. x>yJLoz>y x = z = 0. 4. 

y = 0. 1) t-r^'ltii^X^:ho Z nK;tfe^^l 1 5c7)l£tJ[7n> Ki, nM 

A 1 y G a 1 _yA sil 1 1 3(7)mmzum-r^x^izmjti-r^zt^^x^^o 

Z<DXo<>zmJ^i-^:itJ<zX f). p n^'g-^ifhL-rviA^tiT^cii'-g^^-V Tfi. 
nMAlyGai-yAsgll3l*I. RZ/^ Z n^t«[tcJ:oTA 1 y G a i _ 
yAs^l 1 3\Hl,zmf^5L^tifzpmA 1 yGa i - y A s l^ltc^ ^ tt. 
^^^^^m^mhti^o fip-^. 04 H^^tL^ J:^;^«it^^Rffl-t-^^^lcj;o 
LEDJit:7^;WA l 1 0 Ol?^ 2 ;« m t ^ < i":?, >r iiTj^^T^^ , ^7^?^ 
^^i^<f t;6^^-e§^o ±ISl5i§gtC;fev^T{i. k: ^ ^ v -v L 

-C i5^7';i/-v-r uMizm^O^r. t° ^ ^ v -V L. ^ZizZn ilKWcm iZX^ 
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n ^ISMXfi^^ O tf ^ ^ v )vm ^ ^ ^ e ^ ^ v tijfet^fi 

it ^ fM L ^^-^M L E D i: -r ^ >r i: ^) a: -5> o 
[0 0 2 6] 

m 6 f±. ^asei^ i s o ff^fiKmii^tt-s* l e d/ieiij i cit-g-^ y t'o— ^ 

*mB&fi^i::^1-¥Mli|-e^^o ^MBeH^ 1 3 0 fi. L E D J^k: "7 l 10 

(D^mmmm i i e (n 4 1;^^) <h . s i 1 0 1 1 0 2 <7)^ii 

ms^^ 1 0 7 t^m^mitz^m-t^o ^mn^mm 1 3 oti. m^it^ mm<o^ 

;t(f. ^T'«^^tL7t© (Au©) . ^^>tJ^^t^<Dmmm (Xi/Pt/ 

Auagii) . ^tmm<Dmmm (auxz nmmm) > # • <;r-;ix-T-'>A • ^ 

•;/'5^;i/^^tf®<h#jl toaee (A u G e N i /^A u«^g) .(D/n'^v-^/A 
?:^tp^^X{i«ii<7)^ iS^;uil, -pax-f^. v-ir AT-«^$ tLTt® (Pd^) 

iimm<7)^ ^ )\ym. mx.ii. rju^^^yj^-^^^^^fif^^ (Aim) . t;v5- 

. (DI TO^Z nO^<7)*«14^>fbtJ»m^^:1-'i>Cl<!:*-'T-§^o ^aiSltii 1 
[0 0 2 7] 

S T'c. ^m^i^m 130^LEDa:.k:7'f 110 <7)^M:S.0fl|!IM t<Dm^ 

^M^nm 1 3 0 1 s i i o i <Dmmt<Dm. ^m^^m 1 3 0 ^^#1111^ 

^-f 1 1 0±<h^ltlilj^l 0 2(7)^mmmmirl 0 7 iiop^tcfi. LEDj^ 
b:-7^;i/Al 1 0^1 Cff^^^jt<7)^||;&q?:S-r.S,o ^tt^O^M«^T'. 



miiEJjf 2003-3090174 



#M 2002-371724 



^->^: 11/ 



[0 0 2 8] 

LEDJ:-kf7'f Jl'A 1 1 0<7)Miiyn-lr;^^m^-r'2>o EI 7 EI 9 * 
L EDJ^tf-?^ 1 1 0(7)^it-7°o-t7>^^B&6^H^-r8ffM(l|-e*)i9. 

miotic ii9=^sio-si om.-^w^m^m^6^iiZ7}k-rwT'mmx-^^o 

. I119(±. mi O^S 9-S 9^T-^^®^^-r®fSliItcffi^i-^o 
[0 0 2 9] 

L EDJ:.li 1 10c (fij^l^ mffi PL E DJ^-tf^J' A-^l^if 

1 locj tismL. mm^tifzmi [LED^\:iy -i juai i oj tmrn-r^ 
o ) mm^mit^mmm (mocvd^) ^^T-^ji-tr^^v— s ( 

MBE-^) ^tcioT^f ^ i.i:y^>5'-e§^o LEDJ:-tr^^v-^';Uii 1 10 c <7)S^ 
iiil^LTti. BI7 C^^tL^ J: 9 GaAs»«l 4 1 GaAs/-^-7 
•7Tei4 2. (AlGa) I n P i y > i^;^ h 7 1 4 3 . A 1 A s 
fljg|« 1 4 4 SrHilC^Mi-^o ^t3> A 1 A sflM^ 1 4 4±H. G a A s 3> 
iJ'i^ h^l 1 1 (nMGaAsBl 11) . A 1 G a A s 7 ^ ™ 1 1 2 ( 
nMAlxGai-xAs®112) . AlGaA s ff^ttg 113 (nMA 1 y 
Gai-yAsgll3). RZfA 1 G a A s ^ y KS 1 14 (nMA 1 z 
Gai-zAs©114) =lrjliH^Mt-'2)o LED^^e^-f 1 1 0 (OmMH 

S 1 4 3 ^r^X i <!: ^-ei tfz^ L E D j:- e ^ ^ v -V 1 1 0 cJ^riLE 
DJ^\£y^)VA ffMffi*^ 1 4 0 i,Z'm(0^^mi^^ tf rJ' ^ V -v ^ ikMir ^fj:t^ 

[0 0 3 0] 

0 8 ti^$tL-5> J: d i;. S^aJm-^^tcJ: (Zn) j^t^ >^ -5. P M 

W^mM\m.i:\^. GaAs3>^i^ h^co Z ni£tJ['^it^®*Saj ^-^^o 
[0 0 3 1] 

m^Wmi 0[Z7y:^iXh ian^^Z. 10%HF {^iti^m) ^Rt^iO. 

A I Asmmm i 4 4 ^m^m:-^^i:irho a 1 a sfOSI^ 1 4 4 

^ViJ^iiJgti. A 1 G a A 1 1 2 ~ 1 1 4. G a A 1 1 1 , 14 1, 1 
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4 2. ^t^^J^ y^^iTX h y T'^ 1 4 3 t;Mi-'5J:- u/^>irilJgtCJt^t&^lC;*C 
IZX^O. LEDJ^e^^^l/A 1 1 0=^. LEDJ^t:-7^ ;l-AS^itffl^^l 4 0 7&^ 

}tmmm^^mmx-LEDJ^\£y ^ )i^Amm.mmm.i 4 0 56-?>iij;65'-r/z*;) 

LEDJ^bf^-f 1 1 0<7)ilig^3 0 Oyt/mJiJlT. IRIx-t^. 50 
/umm&tir^Zt:^^mtL\^^o C:<7)/ii6tl{±. Ill 1 0 tc^^^ ti^ i 9 "PsW 
l-^^5 0 fimt^j:^ Ja^ iZ^ 11 ^ + V 1 1 l~i i 4 y "f- > L 

. ?t 1 4 5 ijfmLxnio mi 4 5<Dmmi±. mfmmmui^:^ vmzxi)-^ 

:^^^LXis^. mmi^yi^izx y)j^y^y^-r^y^ h vy^y^nmiizx y) 

9o MMMM. AlGaAsgll2-114. GaAsglll, 141 
, 1 4 2{i. (AlGa) 1 nP J-y h y -fm I 4 

mizm^^mm.! 4 1 txmm't^(Di:m±'r^^ti)^x^^o mi 4 s^tM-t 

^{z^fz^mjf^m^^mm±(Dmmm't$)h:d^Ci6m^Lfzmm.t ttzmz. m 

1 4 5 im^Lxi>x\^^o ^14 5 ifm-r^fz»b<Dy ^ Y V y. J^y^yvx. 
mx\ mi 4 S^W^WL-^hfzitxDW::^ V-^7.^^^^xmW^m^^W$L±.(r>^ 
m.m^^.i:L. ^h\zm'Bm.(r>fzib(r>:r. y^-yy^^i^^X^X\^^o ^ 1 4 5 ^ff^ 
mX^fzik. B.¥mzX^:i.y^y^'^h:z.t\zX.^, A 1 A s iO^W 1 4 4 ^ 
y^y'^X^^ ^ )VA 1 1 O^fiMi-^o '^is. (HI 0ti(±. A 1 A 

smnmi 4 4i)m.^ir^x\^^h^m i^y^f-y^^^) j&^^^^nTv^^yii^ le 

DJi-tf^^ 1 1 0 ^^W\^fz-)^mx. A 1 A sfij^^ 1 4 4 

tL^o A 1 A s mmm 1 4 4 ^ ^ > t/ct^. y ^ > i^'-A^^if^Ti^ 
^^xo i>zm.yKiizx^7K^^m^m-ro LEDJ^t:7'f;i^A 1 looftj^ti^Lr 

. LEDJ^tf^-f ;i'A?r^#:R?/i^^-r^^^f#^LEDJ-b*-7'r;UA 1 10± 
izmf^^t^^X^^o LEDJ-tfy^f 1 1 0<D±\>Z%Wi^'S:t^if 

-h (jftrnmizx^^m^i^d^mi^- h) mizx^m.mLm^(7)umi>z^W) 
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[0 0 3 2] 

01 1 (a) (d) tT'(i, m i(r>mmmmiz^^^hEDxmw} I cm^ 

m-eab^o HI 1 (a) H^$n>2> J; ^ tc. ^« 1 4 0 :^^^fij^i$n7t L E Dj^ 
li^-f 1 1 0 (BI9:S.OT1 Oiz^^ti^mmm(DLEDJ^\^^^'>^r)i'm 

I 1 0 c ) (i> H 1 <D^Wi^ 1 5 0 (D^m^m^mi^- h l 5 O a J: oT5:# 
$tL. mi 1 (b) tC^^a^i^H. II2<7)^##:1 6 0±H^51'^b^4fI^«v 
- h 1 6 0 atC#*$-li-^o •>^t;> ytmM (^Jx.{i\ UVHSI^) tCctoT. ^1 
<7)^m^l 5 0<7)^S!fbtt*A«v- h 1 5 0 a<7)ite^14=^m^^-^> "tco^k. H 

II (d) tc^^tia J: ^ tc. m2<7)^m^l 6 0<DUmR^^'t^^t\,zX 
oT. LEDJ^lf-7'f;UA 1 1 0^±TS$E$-<ir'l>o - <7);|:^ti-.-e\ LED^li"-? 

1 1 o^s i*^i 0 KD^mitmmi 0 3± {xi.it<o±\izmm.^^fz 
1 6 o^^i^m-to 

[0 0 3 3] 

J':iL±m^ L^w J: 9 t::. ^1 (DmmfmAZ^.^ L E D//|E1& I Clt-^^ y -7' 1 0 

oicitLf^. s is^i 0 1 nffM^ttfc^anii^i 0 2<Dmmiiz^m^tmm.i 

DJ:-tf7^;PA 1 1 0^mmLfzm^tLfz(DX\ LEDa^li°-7'f ;l^A 1 1 0 II 

^mnmkz^^^ L EDxmm i cm.^^ yf\oo\,z^ tij^, ^mmmm 1 3 0 
y'-f^vA 1 1 o\z^mnM<r>tzi^<7)'i4\^^y Ymm.w^y Y^m'f^'ii.-^ii^^j: 

V^o ^(Dfzib. LEDJ^li-7^;UA 1 1 OOS^^/h;^ <-ei. '^(T)^:^, LE 

DXrai c^-g-^y/i 0 0<7)/hM'fl:*llllT'§;2>o t/i. LED^e^-f;!/ 

[0 0 3 4] 

tfz. mi (ommfmiz^^^ l e Dxmm i cit-^f- y -ri 0 0 t^^. l 
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'J2«^:*^'^V>o ^<7)J;dt^^ LEDJ^-hL-? ^ )i^Al 1 0(Dm^^M<'C^^<DX\ 
[0 0 3 5] 

^ ti. mi (^m^MmK^^h l e D/igift i cn.^^ 1 o o nj: titf . 

LEDJ^t:-7'f;UAl 1 OOLEDl 2 01liJ<7)m C7)M 1 1 0 a^S imUl 0 

1 (T^^S'fbflit 1 0 31IHI ¥±HfbMl 0 4 ^ ;L'^ 1 0 5 tcm^faTv^^o 

-e. E D 1 2 0 ^mmm^ 1 0 2 hz^^irhfzib(Dmmim.m'kWL^if^'Z^m 

[0 0 3 6] 

{i\ ft^mi^ 1 0 2 JiO^a'fbfltt 1 0 3 Jiti L E 11 -7 ^ ;i/A 1 10 iMx. 

Tv^^o-e. 1 0 2 ^w-t-g) s i mm.(7ymi±^Miizmnx^^o 

[0 0 3 71 

m.<o^mMm.m i3o^ledi2o mm-)in\:-i^mm l-cv^^o-c. l e 

Dj:-tr7'r;vA 1 1 o<D^mnMM 1 1 6<7)«fi(7)(fJbo|;^/h$L <-e§, 

ED 1 2 0<7)|&7fc^JgcO{f ^o§i^/h^ <-t-;i>^<h>6^T'#<2>o 
[0 0 3 81 

E Dy^mW} I c^^-^ •y-T' 1 7 0 ^wtti^^iz^-rmmmx^^o m 1 2 izi^y^^x 
. He (mi<DmmMm) <Dm^tm—ximB-t^mj&Kii. mcn-^^a-r 

o mi 2 tLTt: L E Dymw) I c^i-^-^ -y7° 1 7 0 (i. ^mm^m 1310 

f^i^:6^ He tc^^tL^^iiSei^ 1 3 OtmM-r:ho mi 2tc^^tL-5,LED 
/i^iil Ctt-^^-y/l 7 OHisv^Tfi. *ag£||^ 1 3 1 (i. 1tm<7)LED 1 

2 0±<7)|gng|5l 3 1 a^l^v^r. LEDj.Ii-7^';1/A 1 1 0Ot5{?^^H;A;6^' 
■?>f^t*t^ LTv^^o *iiSfi#^® 1 3 1 <h LTfi, ^^0^m'^^4^itB^m^^fflv^;z> 

^.h^-e^^o ^<7)m^izi,i:, LED:i:-\f.y ^ 1 1 o<7)^amM® 1 i 

mii<7)(f^o|i$r/h^ <-r>2>^ t7!)^'T'#, #LED 1 2 0 0|&^5^Jt<7){f ^ 
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[0 0 3 9] 

<m2<7)mmfm> 

mx-$>^o tfz. H 1 5 ti. EI 1 3 ^ S 1 5 - S 1 s^T^^^B® ^mB&6^^3^-r 
[0 0 4 0] 

iii3tc^v^T. Ell (mi(r>mmfm) <7)mmtm-xittm-t^mj&i>zii 
-3?.(i*t)S-r-5>«^tc{i. mcw-^^H-r^ tti. mi stcj^v^T. ig4 (01 

mi 4 H^^nTtLED/IEH) I Cm'^^yy2 0 0(i> #^^;u^l 0 5±tC 
IjiOL EDJ^e^ ^ 2 1 0^|,Sl9#tt, E t: "7 2 1 

0 1 m(0 LED El 1 RVm 2 1 O^Mf^-J^^-S 

LED/IEtlH C^^^ y yi 0 0 <h5|=Bj®1->i>o 
[0 0 4 1] 

EI 1 5 tl^^tL^ ct ^ tc. L E D-:r^tr-7 -r 2 1 0 (i. pMGaAs^2 1 
5±tc, pMA 1 X G a 1 -X A se2 1 4. p MA 1 y G a i _ y A s S 2 1 
3. nMA lzGai_zA 8^212. S.y^'nMG a A s S 2 1 1 ^JlHt^SfiS; 
L/c«it^#Oo LED-3^tr-7^;i^A 2 1 0 <7)^5ttc|^LT(i. ^ 1 <7)|IW^,#. 
tlWI^H, LEDJ:.t:7'r;VA«iiifflS«±t3. nMGaAs®2 11. nMA 
lzGai-zAs®212. pMAlyGai-yAs@213. pMAlx 
Gai_xAs^214. ;S.t>^p MG a A s « 2 1 5 ^miiZmm-f^o LEDj^ 

\f:-7^)vj^2 1 o<7).-^'>7"'f >i^m^LT(i. mi<^mmmtmmK. led 

it: 7 ^ ;i/AMiiffl^;tg;6^ib L E D^\£y ^ )VA2 I 0 ^i!I^IL> LEDi!)mfS. 
^tifzm(7)mi<om2 l O a ^^mtiMi^l O 3mizi-:bXdiz±T^K^^-^ 
. LED^tf^-r^UA 2 1 O^S i^^l 0 l±<r>>^^)vmi 0 bKfi&^Hn^ 
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o ^<7)^k. mn^2 3 0 a imir^^mm,mm2 3 o ^M^-t^o ^mnmm2 

3 0{i. HI <7)||Mff^Slci3tt'S^iimM^ 1 3 0 i:|S|/|it;. L E D^e ^7 ;i/ 

A 2 1 o<5o*iim^fiit±7{»-f>*aii]]^ 1 0 2<D^mmm^i^±t'(:^&^mm 

(Dm^m-C^^o ±ti^m<^A \m.f&ii. x>yJ.Oz>y x = z = 

0. 4. y = 0. 1) t-t^Zt^^t:^:ho fzfzL. L E ^ ^l-A 2 1 0 

, .i^-^M-e^ ct < . ^•7^;i'-\xnStc:fov^T^. ^ ^ y KJf o y > K - y (7) 
[0 0 4 2] 

\^j.±um Lfzxd^'. w>2 (Dmm^mjz^.^ l e uymm i cm^^^ ^-^20 
e-7^;wA2 1 o<Dmmm^Mts i*=fei 0 i<Dmmm%WLt^^±^<m^j:^ 

m^izrnmt^j:^n^. LEDJ:.tf7^;l'A2 1 0Ortg|5tD:tf$r^^-e§. LE 

^ o 

[0 0 4 3] 

tfz. m2 (ommfm i^zi^^^LED ymm i c -y y 2 0 0 tuf. l 

E D j:. t: 7 ;u A 2 1 0 ;6^Vh < tLT^ 0 > ^*flit>e>^>h 5^ v>(7)t:\ L E 

D^t:-7 2 1 0=I:p<^;i^^1 0 5 tc^^^-ii:^ yn-t;^>&-'#B-e^ ») . ^ 

[0 0 4 4] 

^^>IC. H2<7)^Mff^,^J^'^'2>LED/|gl&I C^I^^-;'-7°2 0 OtiitLff. 
LEDa^tr-7^;WA 2 1 0;&-'|&7lc^itm^i'Og|5:^^#;^c^v^<7)T'LEDJ^li-7>f 

o 

[0 0 4 5] 

{±iliE#2 003-3090174 
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[0 0 4 6] 

<m3<DmmMm> 
n 1 6 {±. :^^m<7)m 3 (Dmmfmi^'mi> l e dxieki i cm^^ y 

^W^m'^Tt^-t^^m^^^ . 01 7(i. L EDJ^t:*-7^ 3 1 0<^jK>t-V 
[0 0 4 71 

1 C^^-f- y 7*3 0 0(i. *«|llj^3 0 2 ^^-r-S) S i *«3 0 1 Z(DS i 

0 1 <7)^MtcB^$tL/::¥ii'fl:fIi^3 0 3 i:. ^<D^^m.imM3 0 3±tc 

ffM$;afc¥ffl'fbM3 0 4 t^mx.x\^^^o ^mimm.3 03 a. s i^«3 0 

ISit3 0 3(i. S imU3 0 l(7)Mmm3 0 2±l,zmf&^fiX\^^^:i}K Si* 
«3 0 l_LC0^aiai^3 0 2 td^^-T'S^Jttlff^^LT^iV^o tfz^m3<Dm 
mBmizisif:hW-mm3 0 4 fi. ^ 3 0 5 tr^)^o 
[0 0 4 8] 

tfz. mi 6 ^^fblll 1 8 tX^ZTS^^n^ X ^ L ED/IEIt I C^^^y -f 
3 0 0a. LED3 2 0 ^-^^, TOffcHiS 0 4_L(llA^)#tt^tL7^c (^^^r'-f 
>^*$tL;t:) V- h)btOL EDJ:-tr-7 ;VA 3 1 0 «r^x.TV>^o LEDa^kf^ 
-f 3 1 0 fi. L E D 3 2 0 T&^'f^^^ tL7tffl<7)^ 1 <7)M 3 1 0 a <^M*tffllJ(^^ 

2 <7)® 3 10b ti^iim^ii (m^-iir-r) ^ w l. h 2 3 1 0 b ^ s i 

3 0 l<^¥ffl'f(:^^3 0 SfifltCLT. ^ 3 0 5 Uli 0#ttTv^^o 
¥ffl<bM3 0 4 (^^;v^3 0 5) ^«x.-ri3. LEDitf^-f ;l/A3 1 0=^S 

i *«3 0 \(r>^m\Mn.3 0 3 0^M (^Jx.{f. m^flJt) ±tlit^l,5l9#tt 

[0 0 4 9] 

ifc. HI ^wmi stc^^tL^iotc. LEDymmi c^^^yf3 0 
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0{±. LED-xii7^;i/A3 1 0<7)LED3 2 0 ±5&-^S«lall^ 3 0 2 co^SUm 
^^T-3 0 8±tcS^®ittCfM$tL/j^J^<7)MJ@e^^3 3 0 =^#x.rv^^o 
jigiJSE^iiS 3 OOTtcfi, imSFemW (Bl^-tir-r) ^m^^^it^o 
[0 0 5 0] 

0 L EDJ^tf^-f 3 1 00^2 <7)S3 1 0 b ^ )l^m 3 0 5 t3 
[0 0 5 1] 

^ib\ ll3<7)|IMff^.^J3:fci/>r. _hfem^<7).^J±. -hfS^ 1 2 (7)||i&ff^ 

[0 0 5 2] 

n 1 9 (i. :^^m<7)m 4 <r>mmfmjz^^^ l e d/ies& i cit-^f - f<D—u 

^UfH^ti^iiZTji-tTsk-tm^mTh^. 1112 0(±. LED^tf7^';UA<7).-}^'>T''f > 

112 Ki. LED/IEi&i cm^^^^y 7°<7)-^^ffi|ii§6t)li^-t-™ilI-e*0. HI 

22(i. 1121^522-32 2^'^^^^'®'^^^^i-^'tmmmx-$)^o 
[0 0 5 3] 

01 9 75^^112 1 ttTiZ^^ti^ iZ, ^ 4 <7)mM^MiZ^^^ L ED xmw) 

1 C^'^f--7y4 0 0(±. *milIJ^4 0 2 t:^-r^S i&^4 0 1 Z(DS i 

0 1 (DmmiZf^f^^tlfz^mitm^4 O 3t. ^(D^mty0M4 0 3±K 

wm^fifzji^)i^m4 0 5 t^m^x\^^:ho ^mimm4 o 3{i. s imm4 o 

CMPM) Lfzm^x-$>^o ^4(Dmm^mi>zis\^^xii. to 
itmm4 0 3(±. s i *«4 0 1 <DMmm^4 0 2 ji:Rr>'*«ii]j^tc^^-r'2>fs 
it4 0 3 a {zmm^iix\^^:ho ^mmm^jf^^m^tifzmmzmmir:hmm4 o 3 

a±tc(i. p« ^^l-g 4 0 57J>^'ff^^^tL-ri3 19 . ^ ^ 4 0 5 <7)^MtC L E D 
[0 0 5 4] 
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4 0 0(i^ L E D 4 2 0 €:-^<^. p« ^>»^® 4 0 5±l3lA0#tt^ttfjv- ht^<7) 
L E DJ^tr:7 ^ 4 1 0 ^Hx-TV^^o L E D-xtf "7 ^ 4 1 0 fi. LED 
4 2 0 ^mf^^tlfzm(D^ 1 <7)M 4 10a <7)SMffllj60^ 2 (DM 410b l^^ilW 
^iS (H^-lir-r) ?rWL. ^2 0®4 1 0 b *S i 0 1 (D^mitn^4 0 

smKLx. ^ ^5';i/^4 0 5iciAJ5#it-cv^^o tzfzL. mK^mmfmtmm 

tc, ^ ^ ^Pii ^WM^l^ ^ 1 <7)M 4 1 0 a<DLED 4 2 0 ^ ^ 1^ )]^m t^fife 
-Si 9 l^ff^fiKLT^ ctv^o ^2<7)^Mm^^|WI«tc, l^fBOLED^^i" 

^ L ED^t:-7^ ;i/A=Sr^i!t1@, ^ ;i/^±Hge^!) LT ^ J: v^o ^^ibic. 
^4 0 5 ^m^-fi,Z, LEDJ:-li°'7^;l-A4 1 O^S i^^4 0 1 (D^mity^M 
4 0 3 a<7)^M WMfl^t) Jit;it^lii9#tt^ - <!: ^> BTHg-e^)^o 

[0 0 5 5] 

tfz. mi 9RZ/m2 1 iZ^^ti^XdliZ, LEDXmW}! cm^^y-fAr 0 
0(i> LEDJ^lf-7'f ;l/A4 10OLED42 0 ±;{i^^*a(il{^ 4 0 2 <7)^Sljm 

M^^4 0 8±tcM^fMtcf^^^tt/^^iM<0MSiJK#te4 3 O^mx-Tv^^o 
'^is. 'l@SlJ@e^e4 3 OOT (^J;i(i\ ^ ^;i/^4 0 5 t(Dm) t^fi. jSH^Fb^ 

[0 0 5 6] 

j':j.±g^0^ L;'^ ct ^ t;. n 4 (Dmm^^miz^^ l e -D/mm i c^%^^ yy°4o 

0 m:tLiS\ L EDJi-ti^ ^ 4 1 0 ^ S i ^^4 0 1 C7)^^[plj^4 0 2 <7)^ 
® (IHIini«:^-r>2)^®) 4 0 2 a i ^i^v>fi^gHIA»)#tt;2>^h;ei^'-e§^o - 
<7)/iA6. L EDJ^tf^-f ^I'A 4 1 0 ^ )l^m 4 0 5 ±tC|Ji J9#tt'i> T'n-ty^ 

i3v^Tj$ffl$tL^^s<7)-g|5 yr^^r^ yy^uy h) i^mmm^so 

2<DmM {ihU) 4 0 2 a Ic^/c^^i/^^Tpc^-^^HliiLl^v^o 
[0 0 5 7] 

[0 0 5 8] 
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n 2 3 Ji. ^§tm<Dm 5 (Dmmmwj^m^ l e Dxmm i cm^^ y -ftrmm 

[0 0 5 9] 

m 5 OHMf^Sti^^ L E D/IEllj I Cm-^^ yy'b 0 0 {i. 5 0 2 

^r^-r^ S i 5 0 1 t . Si mWi 5 0 1 <7)^aillj^ 5 0 2 ^^M^^fitzMi^ 
izmm-r^m^S O 3 IclM^tL, ^«lil!^5 0 2 7!>^'ff^^^:}xfcMitJ: »9 i>M^^ 
^4gtlM5 0 4 a ^J#07{)^$^tf;i 5 0 4 ^^^^ifm 5 0 4±tlff^^$tL 
/i^ 5 0 5 :^^)Um 5 0 5C0^ffiHliSf)#tt^tLfjL EDJ^b:-7 ^ )V 

. ^ ^;u^ 5 0 5 tm%mi^mm^fifznmmRvt(Dmmmmizjf^m^fifz^ 

[0 0 6 0] 

i^:.±mMLfz xoiz^ <DmmMWJz%^ l e D^mm i cii^^ 5 o 

Om:tL(i\ LEDJ:.e7'r;UA51 O^S i^«5 0 10*^1111^5 0 2 <Dm 

m (Cafl^^ti-^^®) 5 0 2 a i i9 ^)i«v^figt;|^i9#tt^.l<h7!)^^t:-^^o - 
<7)7'ci6. L EDj^H°7 ^ )VA 5 10 ^5&^$abtf^ 5 0 4±<D^ ^ )Vm 5 0 5±tc 

0 2o^ffi (lOj^) 5 0 2 2i\,zmfzh t^^^of^m^mmLWi 

[0 0 6 1] 

'^is. ^5(7)^Mff^St^*5V^T. ±fEm^<50*(i. JilSlll ;{»-'b^4 iT*0^ 
[0 0 6 2] 

<^l&0J^^'igffl ^ tl/j L E D y V > h ^ K > 

112 4 (±. ^l&^^;#-s#•s#1t^^g*a<^3i^/iLED7•'; yy^yvi 

0 0 =l:mffl&a<;tc^-r»fMIl!T'ab^o 0 2 4 C^^tL^ i ^ LEDT^'J^h^ 
•7 K7 0 0 fi. ^-;^gI5#7 0 1 ^-;^SI5^7 0 1 C®^$tL7t:L EDJi^ 
•y h 7 0 2 mk<7y%^m^^^mMnLfzu y YU^Xrv^ 7 0 3 n 
•y 7 0 3 -Sr^^fi-^S -i^;!/ ^ 7 0 4 ^n^<7)«fife7 0 1-70 
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4 ^r@5e1-'S^'^^7°7 0 5 i:tr^i-^o L E DJi- •;/ h 7 0 2 Uti, _hfei|j& 
B^.<7)##^^'^^M-e^.2>LED/i^i*I C^yr7j»-'^«$tLTV^^o LED 
^-•7 h 7 0 2X-m^Ltz^liX2 y YVyXrX^^ 7 0 3 ^Jl LTBS#t$ ti^o 
L E D 7°'; > h ^ y K 7 0 0 (i. m^¥*7°'; ^ ^ ^mT-¥*3 t: -^tt^O^ 

[0 0 6 31 

4ri5i^t/z;6^ ;^ ^;i/^tcftx.TjK'; v9 =1 I TO. Z n 0^<7)#«14^ 

[0 0 6 41 

[0 0 6 51 
[0 0 6 61 
[0 0 6 71 
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[0 0 6 8] 

, ^mi^mm<7^mm'S:y\-^ <x^^<Dx\ m^:=':^h<Di&m^m^^t:^^'x^^ 

o 

[0 0 6 91 

fzm^izii^ ^mi^-mmt^mi^&^<^mmm^timm-t^rzi^mmmi:m 

[[II®<0ffi^^j|5i?g] 

[m 1 1 ^mM<Dm 1 L.E D/UHlft I cm^^ y -f(r>- 

[EI 3 1 m\ (^mmfmjz^^ l e D/iEift i cm^^ y t^*?)-^*^ 

[a 4] [2i3^S4-S 4«^-CliO>&®^«H&6^tC^-rB6ff®ia-e*.i)o 
[1115] (a) (b) (±. mi <7)^MBSt;#-5>LED/IE»I 

[HI 6 ] ^mnmmff^^f&mzioiir ;hm I (D^mfm^z^^ l e D^Mm i 
[1117] mi(^nmfmiz%;bLEDymW}i c^'^^>yoLEDj:-kf 

[119] m\<Dmmm.\^%^hET>/mmii cit^^yr<7)LEDiii 
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[mo] I19^Sio-Si o^'^*^'SM*mi8&fi^tC;^1-»fMElT-*^ 

o 

[nil] (a) (d) mi<Dmmfmi>z^^^LEDymm 

^-tifMiii-e^)^o 

[m 1 2 ] mi <omm.fm<7)mfm ic^^^ l e d /lEii i c m-^^ ^'^t) 

[mis] :^mm(Dm 2 o^Mff^.^j^'^'S* l e Dxmm i cit-^^ ^ t'^t) 

[Ell 4] LEDJ^\£y ^ )VA(7)^^>T-i >^'*HUt'i3tt'2>S2 OHJfeff^S 

[mis] iai3$:Si5-Si 5^T'^a®^miB&fi^tC^-rifMlllT-^ 

^ o 

[me] «0^(7)^ 3 (Dmrn^BAzm^ L E D/iEii I cm^^ y -f<o 

[018] ^3 <^mmm^^^^^ l e D/fEi* i cii^^ -y y°(D-u^m 

[n 1 9 ] ^^m<om 4 (Dmmi^mizm^ l e d/ier; i cit^^ ^ t^co 

[[112 0] L ED^t:-7 -i )VU(D^^yy-'^ y^'mi'^i^if^m4<DmM1f^M 

[1112 1] m4<Dmmfmii^^^LEDxm.W}icm^^y':^<D-ut:m 

[12122] I2I21^S22-S2 2 *^'^'^^® ^«B&fi^t-^t-»fMll-r'^) 

^ o 

[SI 2 3 ] ^^m<7)m 5 L E D/il^Kj I C^-^^ y -f(n 
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m»&0<J ^ f »f ® III ^> ^ o 

IH 2 5 1 t^^^^O L E D -7°'; > h ^ y KO-gp^mB&fi^lc^i-M^llIT* 

100, 170, 200, 300, 400, 500 L E D/i£S!j I C^-^^ 

101,301,401,501 Si 

102, 302, 402, 502 

103, 303, 403 ^mtWiL. 

1 0 4, 3 0 4 ^mm. 

105, 305, 405, 505 :^ ^ )Vm. 

1 0 6 mmmmm. 

1 0 7 *«IIIi^<7)*iiS^^T-. 

110, 2 10, 3 10, 4 10, 5 10 ^ )VA (LED 

110a, 210a, 310a Hi (7)M,. 
110b, 210b, 310b m2(Dm. 
110c ^mi^j:.e^^iy^)l.m. 

111 G a A s 3 >^ ^ (nMG a A sS) ^ 

112 A 1 G a A sT^7 y (nMA 1 xGa j-^As^) . 

113 A 1 Ga As©14^ (nMA 1 yGa i_yAs@) . 

114 A 1 G a A si^^^ "7 (nMA IzGai-zAsS). 

115 Z nM:mMm. 

1 1 6 *iim^^. 

120,320,420 LED (H^^) . 
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1 3 0. 1 3 1, 2 3 0 ^iiSE^^, 

140 LEDJ^}£y ^ )VAmmmm^. 

14 1 G a A s 

14 2 G a A s -7 tM. 

143 (AlGa) I nFJUy^>-^;^h yz^m. 

144 AlAsPJ^i^, 

14 5 j^-yf-y^^M. 

15 0 ^1 (7)5:Jt#> 

160 |g2(7)3t##^ 

2 1 1 G a A s®. 

2 1 2 pMA 1 X G a 1 - X A sS. 

2 1 3 pMA 1 y G a 1 -yA sS. 

2 1 4 nMA 1 z G a 1 - z A s^. 

2 15 nMG a A s^. 

2 3 0 a ^mnmm<Dmu^. 

3 0 8, 4 0 8 *«IsIS&<7)jaglJjS^^jt. 
402a, 502a ^^Hlj^co^M. 

4 0 3 a, 5 0 3 tL7t^^tc|l^i-^^it. 

4 3 0 mmm^<7)immmm^. 

5 0 4 ;{>^$^)tf;i. 

5 0 4 a ^^^$>ifm(Dmm. 

7 0 0 LEDT^'J > y 

7 0 2 LED^- y 
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